October 19, 19:8,

Pr. He B, Hewcombe,

“Atomle Tnergy Froject,

Chulk 7iver, Unturio.
Dzar Howurd,

I've just read yourvpaper in Genstics on the phenotypic deley in T. coll B,
There can be little dispute with your conclusions, and the only point I
could make would be thut I would be u little less hesitunt about suggesting
4 busls for the difference between the magnituds of the phenotypic delsy in
your experiments, und in the ridiation materisl: segresation of the recassive
resistunce allels, certainly in nueleur separation, und possihly at finer
levels also.,

If you ure still interested i the problem, and huve the opnortunity to
pursue it at your present location, you might like to hear about sume material
#hich has newly been developed in coli =12 which should make possible a direct
verification and measurenent of the phenotypic deliy. It is impossible to
put =1l the details doun in a letter, but essentiully the story is this:

While working out suwie detuils of the inheristnce of resistance to T,

I ran ucross a stock (spontanevus mutant?) which gives prototrophs on crossing,

some of which are diploid und heter cong for various fuactors. Then culti-

vated on minimil medium, these heterozygotes are propagated as such, as most

of the segrejunts carry nutrition.l deficiencies from the parents. On complete
mediun, especially on luictuse ™iE, the segresution is very striking, the hetero-
aygotes giving rise to mosaic Laef;Lac- colonies. By cultivation on complete medium
the segrejants ure reudily sepuiruted, und a study of them shows that segregation

is uccompanied by erossing over. The capacity to produce heterozysotes is trans-



-
mitted at leust to some of the segregants, so that I have been able to synthesize
stocks hetervzygouus for . number of difierent factors, ingduding resistunce to .
Tl. Other evidence I can't go into in detail points to the existence of a deficiency
for several loci (in a seguent between Bi und Lac) in one of the chromesomes; since
this would resultb in an invisble segresunt, the segregation of factors near the
deficient segment is not 1l:1, but strongly biassed in favor of ths ailels not
coupled with it. The d=ficiency is estublished by the hemizygosity of the loei
oppesite it, Heterozygotesm:isbgumozyoous for some loci dlfferent in the parents,
as cun bs shown by uslng several fermentative differences: e/8. one is Xyld{lLac-
That Luc is homo- rauther than heml-zygous in thése cuses is shown by obfgiﬁiiz—'
Laef reverse mut:itions in these stocks; they then segregzate for Luc- and Lacf.
The importunt poigt for your work is that the phage resistunce .llels generally
are rscesslve, Vlr/V1s being sensitive to Tl, but giving resistunt segregants.,
The degree of segregation in a culture is reudily determined by plating it on
(i.8. of heterozygous cells)

lactoge U.E und cbserving the proportion of mosaicrcolonies, and « comparison of
the tine course of the genetic segregation, so marked, and of the dsvelopment of
resistant celils, by the methods you huve used, should give a direct meusure of
phenctypic lags, without the complexities of rather intungible mutation rates.
Unfortunately, Vla is probubly in the deficient segment, but it muy be possible
to obtuin double heterozygotes Vlr Vlas/vls Vlur, which wouid be most sultable for
such « stﬁdy. I have soms involv.ng Vl and Vlc’ but these are not so satiafactory
as Vlcr sunetimes gives .« rather indeterminuite reactiocn with Tl1.

} Let me xnow ifvyou would be interested to curry out such experiments, and I
will send you more details and try to set up the necessury stocks,

Wiith best rejards,

Yours sincerely,

Joghua Lederberg ‘
Asgistunt Professor of Genetics

/s



